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(54) Fusing unit for an image forming apparatus and an image forming apparatus having the same

(57) A fusing unit (100) for an image forming appa-
ratus (300) has a heating roller (110), and a fusing belt
assembly (120) that rotates in contact with the heating
roller (110). The fusing belt assembly (120) comprises a
pressure roller (121), a separating roller (122) and a fus-
ing belt (123) rotatably supported by the pressure roller

(121) and the separating roller (122). A slip prevention
element (200) prevents slippage of the fusing belt (123).
Because the slip prevention element (200) is disposed
at both ends of the separating roller (122) so that it does
not interfere with the paper sheet being fused, the quality
of printing can be improved without shortening the life of
the fusing belt (123).
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Description

[0001] The present invention relates to a fusing unit
for an image forming apparatus. More particularly, the
present invention relates to a belt-type fusing unit for an
image forming apparatus and an image forming appara-
tus having the same.
[0002] A fusing unit for an image forming apparatus
fuses a toner image onto a sheet of paper by applying
heat and pressure to a sheet of paper carrying a toner
image.
[0003] Figure 1 illustrates a conventional fusing unit 1
for an image forming apparatus. As shown in Figure 1,
the fusing unit 1 includes a heating roller 10, and a pres-
sure roller 20.
[0004] The heating roller 10 is formed by a metal core
pipe 11 with a heat source 12 disposed inside the pipe
11. The heating roller 10 receives rotational force from a
power transmission unit. An elastic rubber surface layer
13 is formed on the surface of the heating roller 10.
[0005] The pressure roller 20 includes a metal core
pipe 21 and a rubber layer 22 formed on the surface of
the metal core pipe 21. The pressure roller 20 faces the
heating roller 10 to form a nip between the rollers, and
is passively driven by the heating roller 10. Passively
driven means that the heating roller is driven by power
transmitted through contact with the heating roller, and
not through a separate power source.
[0006] The heat source 12 raises the surface temper-
ature of the heating roller 10 when paper bearing an un-
fused toner image enters the nip between the heating
roller 10 and the pressure roller 20. As the pressure roller
20 is pressed against the heating roller 10, the heating
roller 10 and the pressure roller 20 apply heat and pres-
sure to the paper in the nip.
[0007] Throughout the description and claims, the term
’nip’ refers to the contact area formed between the heat-
ing roller 10 and the pressure roller 20 when the surface
of the heating roller 10 is squeezed by the relatively flex-
ible surface of the pressure roller 20.
[0008] Recently, demand for high-speed color image
forming apparatuses has been increasing. One result of
the increase in speed of the image forming apparatuses
is that the paper is located in the fuser nip for less time.
This may degrade image fusing quality. To prevent this,
it has been suggested that the size of the rollers or the
thickness of the rubber layer may be increased to prevent
deterioration of the fusing quality.
[0009] There are, however, limits to the size of an im-
age forming apparatus. Thus, the size of each roller can
only be marginally increased. Furthermore, any increase
in roller size increases warm-up time and increases the
cost of production. Another possible method of address-
ing image degradation is to increase the temperature of
the fusing unit. Too high a temperature, however, can
cause image deterioration and can damage other com-
ponents.
[0010] Furthermore, as shown in the graphical repre-

sentation of Figure 2, the pressure between the heating
roller 10 and the pressure roller 20 forms a parabolic
curve with the peak pressure in the middle. This type of
curve may cause a wrap jam, which is a paper jam where
the paper fused with the toner image rolls around the
surface of the heating roller 10 at the end of the nip.
[0011] Accordingly, there is a need for an improved
fusing unit for a high speed image forming apparatus,
and an image forming apparatus having the same.
[0012] According to the present invention there is pro-
vided an apparatus and method as set forth in the ap-
pended claims. Preferred features of the invention will
be apparent from the dependent claims, and the descrip-
tion which follows.
[0013] An aspect of exemplary embodiments of the
present invention is to address at least the above prob-
lems and/or disadvantages and to provide at least one
or more of the advantages described below. Accordingly,
an aspect of exemplary embodiments of the present in-
vention is to provide a fusing unit for an image forming
apparatus, which has an extended nip to increase the
time that a paper bearing a toner image is fused, and
thus provide good image fixation at a lower fusing tem-
perature.
[0014] Another object of the present invention is to pro-
vide a fusing unit having an improved structure that pro-
vides stable rotation with a fusing belt, and prevents slip-
page of the fusing belt.
[0015] Still another object of the present invention is
to provide an image forming apparatus having the above-
mentioned fusing unit to generate good quality images
without compromising the lifespan of the fusing belt.
[0016] In accordance with a first aspect of the present
invention, there is provided a fusing unit for an image
forming apparatus which comprises a heating roller and
a fusing belt assembly rotating in contact with the heating
roller. The fusing belt assembly comprises a pressure
roller, a separating roller and a fusing belt rotatably sup-
ported by the pressure roller and the separating roller. A
slip prevention element prevents slippage of the fusing
belt.
[0017] The fusing belt assembly may be passively driv-
en by the rotation of the heating roller. The slip prevention
element may be formed at both sides of at least one of
the separating roller, the pressure roller and an inner sur-
face of the fusing belt.
[0018] The slip prevention element may comprise re-
cesses formed on both sides of the separating roller, and
a friction material in the recesses. The slip prevention
element may be arranged to contact the fusing unit out-
side of the paper transferring path. The slip prevention
element may extend inward approximately 1 or 2 cen-
timeters from both ends of the separating roller.
[0019] Alternatively, the slip prevention element may
comprise slits formed at intervals on both ends of the
separating roller, and a friction material in the slits.
[0020] Alternatively, the slip prevention element may
comprise recesses laterally extending inwards from both
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ends of the pressure roller by approximately 1 or 2 cen-
timeters, and a friction material in the recesses. The slip
prevention element may be aligned with the surface of
the pressure roller, and/or the pressure roller, and/or the
fusing belt having the slip prevention element.
[0021] The slip prevention element may contact the
fusing belt in an area outside of a paper transferring path.
[0022] Alternatively, the slip prevention element may
comprise slits formed at intervals on both ends of the
pressure roller, and friction material in the slits.
[0023] Alternatively, the slip prevention element may
comprise recesses formed on the edges of the inner sur-
face of the fusing belt, and a friction material in the re-
cesses.
[0024] Alternatively, the slip prevention element may
comprise recesses formed at intervals on the edges of
the inner surface of the fusing belt, and a friction material
in the recesses.
[0025] The friction material may comprise any one of
a silicon rubber, a urethane and an Expandable Polysty-
rene (EPS) .
[0026] The fusing belt assembly may be pressed
against the heating roller to form a nip therebetween.
[0027] The separating roller and the fusing belt may
be wider than the width of a paper transferring path so
that the slip prevention element does not interfere with
the paper transferring path. Alternatively, the pressure
roller, the separating roller and the fusing belt may be
wider than the paper transferring path.
[0028] In another aspect of the present invention, an
image forming apparatus may be provided. The image
forming apparatus preferably comprises a feeding unit
holding a stack of paper, a conveyer that conveys a sheet
of paper from the stack of paper, a developing unit and
a image transfer unit for developing and transferring a
toner image onto the conveyed sheet of paper, a fusing
unit for fusing the toner image onto the sheet of paper
by applying heat and pressure to the sheet of paper bear-
ing the toner image, and a discharging unit for discharg-
ing the paper sheet with the fused image. The fusing unit
includes a heating roller and a fusing belt assembly ro-
tating in contact with the heating roller. The fusing belt
assembly comprises a pressure roller, separating roller
and a fusing belt rotatably supported by the pressure
roller and the separating roller. A slip prevention element
prevents slippage of the fusing belt.
[0029] In another aspect of the present invention, there
is provided a fusing belt for a fusing unit for an image
forming apparatus which comprises an endless belt hav-
ing an inner surface and a slip prevention element dis-
posed on an inner surface of the fusing belt.
[0030] In another aspect of the present invention, there
is provided a fusing unit for an image forming apparatus
which comprises a heating roller, a pressure roller op-
posed to the heating roller, a separating roller opposed
to the heating roller, a fusing belt passing between the
pressure roller and the heating roller and between the
separating roller and the heating roller, and means for

preventing slippage of the fusing belt.
[0031] For a better understanding of the invention, and
to show how embodiments of the same may be carried
into effect, reference will now be made, by way of exam-
ple, to the accompanying diagrammatic drawings in
which:

Figure 1 is a schematic illustration of a conventional
fusing unit;

Figure 2 is a graphical representation of pressure
distribution in a fusing unit of a conventional image
forming apparatus;

Figure 3 is a schematic illustration of a fusing unit
according to a first exemplary embodiment of the
present invention;

Figure 4 is a perspective view of a separating roller
that supports the fusing belt of Figure 3;

Figure 5 is a schematic illustration of a fusing unit
according to a second exemplary embodiment of the
present invention;

Figure 6 is a perspective view of a separating roller
that supports the fusing belt of Figure 5;

Figure 7 is a sectional view of the contact area be-
tween the fusing belt and the separating roller;

Figure 8 is a schematic view of a fusing unit accord-
ing to a third exemplary embodiment of the present
invention;

Figure 9 is a perspective view of a pressure roller
that supports the fusing belt of Figure 9;

Figure 10 is a schematic view of a fusing unit accord-
ing to a fourth exemplary embodiment of the present
invention;

Figure 11 is a perspective view of a pressure roller
that supports the fusing belt of Figure 10;

Figure 12 is a perspective view of a fusing belt ac-
cording to a fifth exemplary embodiment of the
present invention;

Figure 13 is a perspective view of a fusing belt ac-
cording to a sixth exemplary embodiment of the
present invention; and

Figure 14 is a schematic view of an exemplary em-
bodiment of an image forming apparatus having a
fusing unit according to an exemplary embodiment
of the present invention.
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[0032] Throughout the drawings, the same reference
numerals will be understood to refer to the same ele-
ments, features, and structures.
[0033] The matters defined in the description such as
a detailed construction and elements are provided to as-
sist in a comprehensive understanding of exemplary em-
bodiments of the invention. Accordingly, those of ordinary
skill in the art will recognize that various changes and
modifications of the exemplary embodiments described
herein can be made without departing from the scope
and spirit of the invention. Also, descriptions of well-
known functions and constructions are omitted for clarity
and conciseness
[0034] Referring initially to Figures 3, 5, 8, 10, in ex-
emplary embodiments of the present invention, the fusing
unit 100 includes a heating roller 110 and a fusing belt
assembly 120.
[0035] The heating roller 110 is a rigid pipe, such as
an aluminum or steel pipe, with a heat source inside, and
layers applied on the core pipe such as a rubber layer,
or a paper release layer. The heating roller 110 is con-
trolled to maintain the temperature around 180°C, and
rotated by power received from a driving source.
[0036] The fusing belt assembly 120 includes a pres-
sure roller 121, a separating roller 122 and a fusing belt
123, which are passively driven by the rotation of the
heating roller 110. Although not illustrated, the fusing belt
assembly 120 may be constructed so that one or both of
the pressure roller 121 and/or the separating roller 122
are actively driven.
[0037] The pressure roller 121 includes a rigid pipe,
which is made of a metal such as steel or the like, and
an elastic rubber coating around the rigid pipe. A pressure
roller supporting elastic element 141 is disposed at the
axis of rotation of the pressure roller 121, and presses
the pressure roller 121 into contact with the heating roller
110.
[0038] The separating roller 122 is made of a metal
(such as steel) pipe and has a slip prevention element
200. The diameter of the slip prevention element 200 is
approximately the same as that of the separating roller
122.
[0039] The separating roller 122 can be formed by a
steel pipe. It can also use an elastic layer which is rela-
tively more flexible than the pressure roller 121. A sep-
arating roller supporting elastic element 142 may be dis-
posed on both ends of the axis of rotation of the sepa-
rating roller 122 to press the separating roller 122 into
contact with the heating roller 110.
[0040] The fusing belt 123 is an endless loop that ro-
tates about an endless track around the pressure roller
121 and the separating roller 122. The fusing belt forms
a wide nip with respect to the heating roller 110. The
fusing belt 123 may include a base made of a high pol-
ymeric material such as polyimide (PI) and poly-
etheretherketone (PEEK); a layer made of metal such as
nickel (Ni) and its alloy or stainless steel, aluminum and
its alloy, copper and its alloy; and an elastic layer and a

paper release layer additionally formed on the layer.
[0041] As will be discussed below, the slip prevention
element 200 may have various configurations and may
be provided at various locations.
[0042] According to a first exemplary embodiment of
the present invention illustrated in Figures 3 and 4, the
slip prevention element 200 is formed by recesses
formed on both ends of the separating roller 122, and a
friction material 210 filled in the recesses by, for example,
coating the recesses with the frictional material. The slip
prevention element 200 extends inward approximately 1
to 2 cm from both ends of the separating roller 122, and
has about the same diameter as that of the separating
roller 122.
[0043] According to a second exemplary embodiment
of the present invention illustrated in Figures 5 and 6, the
slip prevention element 200 includes a plurality of bar
shaped slits formed on both ends of the separating roller
122 at intervals. The slits are filled by a friction material
220 by, for example, coating the recesses with the fric-
tional material.
[0044] According to a third exemplary embodiment of
the present invention illustrated in Figures 8 and 9, the
slip prevention element 200 formed on both ends of the
pressure roller 121, and a friction material 230 filled in
the recesses by, for example, coating the recesses with
the frictional material. The slip prevention element 200
extends inward approximately 1 to 2 cm from both ends
of the pressure roller 121, and has the same diameter
as that of the pressure roller 121.
[0045] According to a fourth exemplary embodiment
of the present invention illustrated in Figures 10 and 11,
the slip prevention element 200 includes a plurality of
bar-shaped slits formed on both ends of the pressure
roller 121 at intervals. The slits are filled by a friction ma-
terial 240 by, for example, coating the recesses with the
frictional material.
[0046] According to a fifth exemplary embodiment of
the present invention illustrated in Figures 12, the slip
prevention element 200 are formed on an inner surface
123a of the fusing belt 123. The slip prevention element
200 includes recesses formed on both ends of an inner
surface 123a of the fusing belt 123, and a friction material
250 filled in the recesses by, for example, coating the
recesses with the frictional material. The slip prevention
element 200 extends inward approximately 1 to 2 cm
from both ends of the fusing belt 123. Additionally, the
height of the friction material 250 is such that the slip
prevention element 200 is aligned with the outer surface
of the fusing belt 123.
[0047] According to a sixth exemplary embodiment of
the present invention illustrated in Figure 13, the slip pre-
vention element 200 includes a plurality of slits formed
on both ends of the inner surface 123a of the fusing belt
123 at intervals, and a friction material 260 filled in the
slits by, for example, coating the recesses with the fric-
tional material.
[0048] The friction materials 210, 220, 230, 240, 250,
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260 used in the various exemplary embodiments of the
slip prevention element 200 may be one of a silicone
rubber, a urethane, or an expandable polystyrene (EPS).
[0049] The width (LP’) of the pressure roller 121, or the
width (LP) of the separating roller 122, or the width of the
fusing belt 123 is preferably greater than that of the paper
transferring path to prevent the slip prevention elements
from overlapping the paper transferring path (i.e. wider
than paper passing through the fusing unit). Alternatively,
each of the pressure roller 121, separating roller 122 and
the fusing belt 123 may have a wider width (LR’, LR) than
that of the paper transferring path.
[0050] The elastic layer, such as silicone rubber, may
be applied over the entire surface of the separating roller
122, instead of forming the slip prevention elements 200
on both ends of the separating roller 122 as described in
the first and the second exemplary embodiments of the
present invention. If the elastic layer is formed over the
entire separating roller 122, the diameter of the inner part
(e.g. the pipe) of the separating roller is smaller. There-
fore the separating roller 122 may be bent easily. Accord-
ingly, the separating roller 122 may be easily deformed
when the pressure between the separating roller 122 and
the heating roller 110 increases, and this may lead to a
decrease in fusing efficiency at the center of a paper (P)
passing through the fusing unit 100. Moreover, when the
driving torque of the passive-driving fusing belt assembly
120 increases, as the fusing belt assembly can be inter-
rupted by an increase in driving torque of the fusing belt
assembly 120, which rotates vertically, in the same time,
friction between the fusing belt 123 and the separating
roller 122 can be excessive, so it can easily be worn away.
[0051] In the above described exemplary embodi-
ments of the present invention, the slip prevention ele-
ment 200 was formed on the pressure roller 121 or the
separating roller 122 since these rollers are passively
rotated (i.e. they are rotated due to the rotation of the
heating roller 110). The slip prevention element 200 may
be formed on the heating roller 110, if the fusing belt
assembly 120 is actively driven. If the slip prevention el-
ement 200 is formed on the heating roller 110, it may
also be formed on both sides of the separating roller 122
in the same configuration as in the previous exemplary
embodiments.
[0052] Figure 14 is a schematic view of an exemplary
embodiment of an image forming apparatus having a fus-
ing unit according to an exemplary embodiment of the
present invention. The image forming apparatus 300 in-
cludes a feeding unit 310, a conveyer 320, a developing
unit 330, an image transfer unit 340, a fusing unit 100,
and a discharging unit 350.
[0053] The feeding unit 310 holds a stack of paper (P).
Sheets of paper (P) from the stack of paper (P) are pro-
vided to the developing unit 330 and the image transfer
unit 340 by the conveyer 320 and receive a toner image.
The paper (P) bearing the toner image therein is fused
by the heat and pressure from the fusing unit 100, and
then discharged outside the image forming apparatus by

the discharging unit 350.
[0054] As mentioned before, the fusing unit 100 in-
cludes the fusing belt assembly 120 including the heating
roller 110, the pressure roller 121, the separating roller
122 having the slip prevention element 200, and the fus-
ing belt 123. The operation of the image forming appa-
ratus according to exemplary embodiments of the
present invention will now be described in detail. Since
the techniques for forming a toner image are well known
to those skilled in the relevant art, a detailed explanation
of those operations will be omitted.
[0055] As shown in Figures 3 and 5, the fusing unit 100
fixes a toner image (T) by applying heat and pressure to
the paper (P) bearing a toner image (T).
[0056] To fuse the toner image (T), the temperature of
the nip (N), that is, the temperature of the contact area
between the heating roller 110 and the fusing belt as-
sembly 120 of the fusing unit 100, has to be approximate-
ly 180°C before the fusing process begins. The heating
roller 110 rotates to move the paper to a paper distribution
tray (not shown), and the fusing belt assembly 120 is
passively driven by the rotation of the heating roller 110.
To maintain the temperature of the heating roller 110, a
sensor may be provided to measure the temperature of
the heating roller 110.
[0057] Each of the pressure roller 121, separating roll-
er 122, and the fusing belt 123 of the fusing belt assembly
120 is pressed against the heating roller 110, and in this
way, a first nip and a second nip are formed between the
pressure roller 121 and the heating roller 110, and be-
tween the fusing belt 123 and the heating roller 110, re-
spectively.
[0058] Therefore, when the paper (P) bearing a toner
image (T) is transferred to the fusing unit 100, the heating
roller 110 and the fusing assembly 120 move the paper
(P), and in this process, the toner image (T) is first fused
by pressure between the heating roller 110 and the pres-
sure roller 121as the paper (P) is passed through the first
nip, and completely fused as the paper (P) is passed
through the second nip between the heating roller 110
and the fusing roller 123.
[0059] Meanwhile, at the connection between the sep-
arating roller 122 and the fusing belt 123, slip may occur
because the separating roller 122 is made of metal such
as a steel pipe. The slip may lead to an irregular rotating
speed for the fusing belt 123. If the rotating speed of the
fusing belt 123 becomes irregular, the fusing process
may be degraded. To prevent this, the slip prevention
element 200 is formed at the connection between the
separating roller 122 and the fusing belt 123.
[0060] It should be noted that the connection between
the fusing belt 123 and the slip prevention element 200
may be damaged by friction, and the lifespan of the fusing
belt 123 can be shortened if the slip prevention element
200 protrudes from the separating roller 122, as the di-
ameter of the slip prevention element 200 is larger than
that of the separating roller 122. Furthermore, the image
can be contaminated if the protrusions overlap the path
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of the paper bearing a toner image (T).
[0061] To prevent such image contamination, the slip
prevention element 200 according to the exemplary em-
bodiments of the present invention is formed on both
sides of the separating roller 122 so as not to overlap the
path of the paper bearing a toner image (T), as shown in
Figures 4, 6 and 7, and prevent the fusing error from
occurring by the abrasion of the fusing belt 123 by the
contact with the slip prevention element 200. That is, the
width (LP) of the roller between the slip prevention ele-
ments located on both sides of the roller is wider than
the paper passing through the fusing unit (see Figure 7).
In addition, by making the diameter of the slip prevention
element 200 as same as that of the separating roller 122,
and using a material such as urethane which has a higher
coefficient of friction than metal such as steel, error
caused by slip between the separating roller 122 and the
fusing belt 123 can be prevented.
[0062] While the exemplary embodiments of the
present invention have been described with respect to a
slip prevention element 200 formed on the separating
roller 122, the description is also applicable to the other
exemplary embodiments. That is, the slip prevention el-
ement 200 can be formed at the pressure roller 121, or
it can be formed at both the pressure roller 121 and the
separating roller 122, or it can be formed on the inner
surface 123a of the fusing belt 123.
[0063] With the fusing unit 100 as described above in
the exemplary embodiments of the present invention, a
wider nip (N) is formed than the nip in a conventional 2-
roller type fusing unit. Therefore, the quality of printing is
improved by the increased size of the nip and the con-
comitant increase in length of time a paper stays in the
nip. Moreover, with an increased nip, the fusing temper-
ature can be kept at a low temperature, thereby reducing
the warm-up time.
[0064] Since the fusing belt assembly 120 may be pas-
sively driven by the movement of the heating roller 110,
it does not require an extra driving source. That is, it can
be implemented at a relatively low cost and in a simple
structure.
[0065] According to exemplary embodiments of the
present invention, the length of time a paper remains in
the nip while passing through the nip is increased, and
the temperature of the fusing unit can be decreased,
which leads to a decrease in required time for warm-up
as well as an improvement in the quality of printing. In
addition, the fusing belt is passively driven by the rotation
of the heating belt, and it can be implemented at a low
cost because it does not need any extra driving force.
[0066] Moreover, by using a slip prevention element
to prevent slip between the separating roller and the fus-
ing belt, fusing errors caused by slip of the fusing belt is
minimized.
[0067] Also, since the slip prevention element is dis-
posed at the ends of the separating roller outside of the
paper path, image contamination caused by the slip pre-
vention element is minimized.

[0068] Although a few preferred embodiments have
been shown and described, it will be appreciated by those
skilled in the art that various changes and modifications
might be made without departing from the scope of the
invention, as defined in the appended claims.
[0069] Attention is directed to all papers and docu-
ments which are filed concurrently with or previous to this
specification in connection with this application and which
are open to public inspection with this specification, and
the contents of all such papers and documents are in-
corporated herein by reference.
[0070] All of the features disclosed in this specification
(including any accompanying claims, abstract and draw-
ings), and/or all of the steps of any method or process
so disclosed, may be combined in any combination, ex-
cept combinations where at least some of such features
and/or steps are mutually exclusive.
[0071] Each feature disclosed in this specification (in-
cluding any accompanying claims, abstract and draw-
ings) may be replaced by alternative features serving the
same, equivalent or similar purpose, unless expressly
stated otherwise. Thus, unless expressly stated other-
wise, each feature disclosed is one example only of a
generic series of equivalent or similar features.
[0072] The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
any novel one, or any novel combination, of the features
disclosed in this specification (including any accompa-
nying claims, abstract and drawings), or to any novel one,
or any novel combination, of the steps of any method or
process so disclosed.

Claims

1. A fusing unit (100) for an image forming apparatus
(300) comprising:

a heating roller (110);
a fusing belt assembly (120) contacting the heat-
ing roller (110), the fusing belt assembly (120)
comprising a pressure roller (121), a separating
roller (122) and a fusing belt (123) rotatably sup-
ported by the pressure roller (121) and the sep-
arating roller (122); and
a slip prevention element (200) to prevent slip
of the fusing belt (123).

2. The fusing unit (100) for an image forming apparatus
(300) according to claim 1, wherein the fusing belt
assembly (120) is passively driven by the rotation of
the heating roller (110).

3. The fusing unit (100) for an image forming apparatus
(300) according to claim 1 or 2, wherein the slip pre-
vention element (200) is disposed at both sides of
at least one of the separating roller (122), the pres-
sure roller (121) and an inner surface of the fusing
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belt (123).

4. The fusing unit (100) for an image forming apparatus
(300) according to claim 1, 2 or 3, wherein the slip
prevention element (200) is aligned with the surface
of the separating roller (122), the pressure roller
(121), or the fusing belt (123) having the slip preven-
tion element (200).

5. The fusing unit (100) for an image forming apparatus
(300) according to any preceding claim, wherein the
slip prevention element (200) comprises recesses
formed on both sides of the separating roller (122)
and a friction material (210) in the recesses.

6. The fusing unit (100) for an image forming apparatus
(300) according to claim 5, wherein the slip preven-
tion element (200) is disposed outside a paper trans-
ferring path.

7. The fusing unit (100) for an image forming apparatus
(300) according to claim 5 or 6, wherein the slip pre-
vention element (200) extends approximately 1 to 2
centimeters inward from both edges of the fusing
belt (123).

8. The fusing unit (100) for an image forming apparatus
(300) according to any of claims 1 to 4, wherein the
slip prevention element (200) comprises slits formed
at intervals on both ends of the pressure roller (121),
and a friction material (220) in the slits.

9. The fusing unit (100) for an image forming apparatus
(300) of any of claims 5 to 8, wherein the friction
material (210, 220) comprises at least one of a silicon
rubber, a urethane or an Expandable Polystyrene
(EPS).

10. The fusing unit (100) for an image forming apparatus
(300) according to any preceding claim, wherein in
the fusing belt assembly (120), the pressure roller
(121) and the separating roller (122) are elastically
pressed against the heating roller (110) to form a nip
with the heating roller (110).

11. The fusing unit (100) for an image forming apparatus
(300) according to any preceding claim, wherein the
separating roller (122) and the fusing belt (123) are
wider than a paper transferring path so that the slip
prevention element (200) does not overlap the paper
transferring path.

12. A fusing unit (100) for an image forming apparatus
(300), comprising:

a heating roller (110);
a fusing belt assembly (120) passively rotated
in contact with the heating roller (110), the fusing

belt assembly (120) comprising a pressure roller
(121), a separating roller (122), and a fusing belt
(123) rotatably supported by the pressure roller
(121) and the separating roller (122); and
a slip prevention element (200) to prevent slip
between the fusing belt (123) and the separating
roller (122).

13. An image forming apparatus (300), comprising:

a feeding unit (310) to hold a stack of paper;
a conveyer (320) to convey a sheet of paper
from the stack of paper;
a developing unit (330) and an image transfer
unit (340) to develop and transfer a toner image
onto the sheet of paper conveyed by the con-
veyor;
a fusing unit (100) to fuse the transferred toner
image by applying heat and pressure to the
sheet of paper bearing the toner image; and
a discharging unit (350) to discharge the sheet
of paper with the fused image,
wherein the fusing unit (100) comprises:

a heating roller (110);
a fusing belt assembly (120) passively ro-
tated in contact with the heating roller (110),
the fusing belt assembly (120) comprising
a pressure roller (121), a separating roller
(122), and a fusing belt (123) rotatably sup-
ported by the pressure roller (121) and the
separating roller (122); and
a slip prevention element (200) to prevent
slip between the fusing belt (123) and the
separating roller (122).

14. The image forming apparatus (300) according to
claim 13, wherein the slip prevention element (200)
is disposed at both sides of at least one of the sep-
arating roller (122), the pressure roller (121) and an
inner surface of the fusing belt (123).

15. The image forming apparatus (300) according to
claim 13 or 14, wherein the slip prevention element
(200) is aligned with the surface of the separating
roller (122), the pressure roller (121), or the fusing
belt (123) having the slip prevention element (200).

16. The image forming apparatus (300) according to
claim 15, wherein the slip prevention element (200)
comprises recesses extending inward from both
ends of the separating roller (122) by approximately
1 or 2 centimeters, and a friction material (210) in
the recesses.

17. The image forming apparatus (300) according to
claim 15, wherein the slip prevention element (200)
comprises slits formed at intervals on both ends of
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the pressure roller (121), and a friction material (220)
in the slits.

18. The image forming apparatus (300) according to
claim 16 or 17, wherein the friction material (210,
220) comprises at least one of a silicon rubber, a
urethane or an Expandable Polystyrene (EPS).

19. The image forming apparatus (300) according to any
of claims 13 to 18, wherein in the fusing belt assem-
bly (120), the pressure roller (121) and the separat-
ing roller (122) are pressed against the heating roller
(110) by an elastic member so as to form a nip with
the heating roller (110) .

20. A fusing belt (123) for a fusing unit (100) for an image
forming apparatus (300) comprising:

an endless belt having an inner surface (123a);
and
a slip prevention element (200) disposed on the
inner surface (123a) of the fusing belt (123).

21. The fusing belt (123) according to claim 20, wherein
the slip prevention element (200) comprises friction-
al material (260) disposed at both edges of the inner
surface (123a) of the belt (123).

22. The fusing belt (123) according to claim 21, wherein
the slip prevention elements (200) extend inwardly
for approximately 1 to 2 cm from the edges of the belt.

23. The fusing belt (123) according to claim 21 or 22,
wherein the frictional material (260) is disposed in
recesses formed along the edges of the belt.

24. The fusing belt (123) according to claim 23, wherein
the recesses are continuous along the edges of the
belt.

25. The fusing belt (123) according to claim 23, wherein
the recesses are formed at intervals along the edges
of the belt.

26. The fusing belt (123) according to any of claims 21
to 25, wherein the friction material (260) comprises
at least one of a silicon rubber, a urethane or an
Expandable Polystyrene (EPS).
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